However, there were some sections that showed clear differences in staining, suggesting that more than one C3-related protein species was detected in the female rat reproductive tract.
Introduction
The female genital tract undergoes cyclic morphological, bio¬ chemical and physiological alterations that are hormone depen¬ dent (Mueller et al, 1958) . However, there is embryological and histological evidence that indicates that the responses to ovarian hormones in the different tissues of the genital tract are not the same (Katzman et al, 1971) . Numerous studies have documented significant changes associated with the synthesis and secretion of proteins in rabbit (Beier, 1982) , rat (Kuivanen and DeSombre, 1985; Komm et al, 1985 Komm et al, , 1986 Lyttle et al, 1987; Takeda et al, 1988) and mouse uterus (Katz et al, 1980;  Korach et al, Finlay et al, 1982; Teng et al, 1986) in response to steroid stimulation. However, only a few studies have compared these changes with the changes that occur in the expression of proteins in the cervix and vagina in response to steroid hormones (Katzman et al, 1971; Malnick et al, 1983) .
We identified two uterine secretory polypeptides the mol¬ ecular mass of which under reducing conditions are 110 kDa and 74 kDa (Kuivanen and DeSombre, 1985) . Synthesis of these proteins is stimulated with oestradiol in immature and mature ovariectomized rats (Kuivanen and DeSombre, 1985) , is inhibited by exogenous progesterone (Kuivanen and DeSombre, unpublished observations), and occurs only during the oestradiol-dominant pro-oestrous and oestrous stages of the oestrous cycle (Kuivanen and DeSombre, unpublished obser¬ vations). We reported that these polypeptides are disulfidelinked subunits of a protein with a molecular mass under non-reducing conditions of 180 kDa (Kuivanen et al, 1989) and that their amino acid sequence is similar to the and ß subunits of rat complement component C3 (Kuivanen et al, 1989) . On the basis of these results, we proposed that the oestrogenresponsive uterine 180 kDa protein is related to C3. Lyttle el al (1987) identified two similar uterine secretory proteins, with molecular masses of 115 and 65 kDa. They also observed that the proteins are synthesized in the oestradiol-treated ovariectomized mature (Komm et al, 1985) and immature (Komm et al, 1986) rats and are subunits of a 180 kDa protein (Lyttle et al, 1987) . On the basis of nucleotide sequence analysis of a LE-1 cDNA encoding the 3' end of the 180 kDa protein, Sundstrom et al. (1989) (Sullivan and Wira, 1984; Wira and Sullivan, 1985; Parr and Parr, 1985a, 1989) . Sundstrom et al. (1989 Sundstrom et al. ( , 1990 
Immunocytochemical procedure
Deparaffinized sections were immunostained with the streptavidin-biotin-peroxidase complex system (Zymed Laboratories Inc., South San Francisco, CA), following the steps described for indirect peroxidase techniques (Hsu et al, 1981 In contrast, immunostaining for C3 was evident in the stratified epithelia of the vagina and cervix in immature and mature rats after oestrogen treatment and in the mature cyclic rat during pro-oestrus and oestrus. We show here that the immunoreaction of C3 in these epithelia changes during the oestrous cycle.
The morphology of the rat vagina and cervix, in particular, reveals an absence of glands associated with the mucosa and has generally been considered inappropriate for the existence of a secretory immune system (Vaerman and Ferin, 1974) . However, the secretory component and IgA have been detected in the rat vaginal epithelium during pro-oestrus (Parr and Parr, 1989) . They are thought to be derived mainly from serum (Parr and Parr, 1985a, 1989 (Schumacher, 1980) , where its concentration changes during the menstrual cycle (Schumacher, 1980) . Synthesis of C3 has been observed in cultures of human vaginal mucosa (Lai et al, 1973) , as well as in cultures of human keratinocytes and in a carcinoma cell line (Basset-Séguin et al, 1990) . Whether the presence of C3 in the rat cervical and vaginal epithelia reported here is the result of local synthesis or transudation needs to be determined.
In the cervix and vagina, the immunoreactivity of the three proteins was localized mainly in the upper epithelial cell layers, which are devoid of oestrogen receptors (Leroy et al, 1969; Stumpf, 1969) . Consistent with our observations, heparin sulfate proteoglycan has also been localized in the superficial cell layers of the mouse vaginal epithelium following oestrogen stimulation (Hayashi et al, 1988) . This raises the question of whether oestrogen acts directly via its receptor to regulate the synthesis of these proteins in the superficial cell layer or whether oestrogen acts indirectly via a paracrine pathway in which stromally derived mediators influence epithelial prolifer¬ ation and differentiation (Cunha et al, 1985) and the expression of these proteins. Sundstrom et al. (1989 Sundstrom et al. ( , 1990 (Clark and Gorski, 1970) . During development of the rat uterus, the syn¬ thesis of the induced protein (IP), for example, is maximal between 10-15 days of age (Katzenellenbogen et al, 1980) , at which age the concentration of oestrogen binding sites per cell is highest (Clark and Gorski, 1970 (Lyttle et al, 1987; Kuivanen et al, 1989; Brown et al, 1990) . Western blot analysis revealed that both species of the doublet were immunoreactive with the three antibodies used in the present study (Kuivanen et al, 1989 (Parr and Parr, 1985a, 1989) . Experiments in rats have demonstrated an inhibition of bacterial growth after incubation of Escherichia coli in uteri of oestrous rats, but not in uteri of pseudopregnant rats (Wira and Merritt, 1977) . In mice, the vagina is the source of most bacteria found in the uterus after mating (Parr and Parr, 1985b (Schumacher, 1980 
